In the course of screening for inhibitors of cell adhesion to fibronectin, laminin and collagen type IV components of the extracellular matrix, we found newnonpeptide antibiotics, delaminomycins, in the cultured mycelium of Streptomyces albulus MJ202-72F3. In the preceding paper1*, the taxonomy of the producing strain and production, isolation, purification and biological activities of delaminomycins were reported.
In this paper, we report the physico-chemical properties and structural elucidation ofdelaminomycin A.
Results and Discussion

Physico-chemical
Properties of Delaminomycin A (1) The physico-chemical properties of 1 are summarized in Table 1 . The molecular formula of 1 was determined to be C29H43NO6by FAB-MS, 13C NMRand elemental analysis. The infrared spectrum of delaminomycin A showed absorption at 3400 (NH, OH), 2980-2860 (CH), 1660, 1590cm" 1 (C=O, C=C). The ultraviolet spectrum of 1 indicated the presence of a,/?-unsaturated ketone. 1 is soluble in MeOHand DMSO, but insoluble in «-hexane, EtOAcand water.
Structural Elucidation of Delaminomycin A The molecular formula of 1 was found to be C29H43NO6. All 29 carbons containing minor concomitant signals due to the presence of the possible equilibrium structures were visible in 13C NMRspectrum of 1 ( Table 2 ). In the DEPT spectra of 1, 5 quaternary carbons, 15 methines, 4 methylenes and 5 methyls were shown.
Treatment of 1 with In HCl-MeOH (1 :3, v/v) gave 2 ( Fig. 1) . Based on the FAB-MSdata and elemental analysis, the molecular formula of2 was established to be C29H41NO5,suggesting the dehydrated 2) CHC13-MeOH-NH4OH=40: 10: 1. compound of 1 (Table 1 ). There exists no significant change in the 13C NMRspectra between 1 and 2 except for the chemical shifts of C-3' and C-13 signals (Tables 2 and 3 ). Numbering depicted in the structures is used to facilitate discussion of this paper as shownin Fig. 1 . The structural studies were carried out first for 2, because XHNMRand 13C NMRspectra of 2 in CDC13or CD3ODwere simple and fully analyzable. The structure of 1 was subsequently determined by comparing their spectral data with those of 2.
The partial structure of a long side chain attached to C-l l of a dehydro decalin ring was confirmed by analyses of^^H COSYand^C^HCOSYexperiments as shown in Fig. 2 . The presence of decalin ring was established by the heteronuclear multiple bond correlation (HMBC)2)spectrum of 2 as follows.
As shown in Fig. 3 , olefinic proton of 9-CH (SH 5.42) showed couplings to C-7 and C-8. Methyl protons of24-CH3 (<5H 0.89) were coupled to C-5, C-6 and C-7. Methyl protons of 22-CH3 (SH 1.08) and 23-CH3 (SH 0.73) showed couplings to C-ll, C-2, C-3 and C-3, C-4, C-5, respectively. Furthermore, the methyl protons of 22-CH3 (SH 1.08) showed coupling to a carbonyl carbon (C-l, Sc 214.0), indicating the presence of carbonyl group situated adjacent to C-2 quaternary carbon on the decalin ring. Major and minor signals may be interchanged. These results established the partial structure representing C-l to C-24 of 2 ( Fig. 1 ).
One diene system was established to be \4E,\6E by /14 15= 15.0Hz, /16 17= 15.0Hz. Additionally, a large coupling constant (/= 10.0 Hz) between 3-H and 8-H indicated a transjunction for the decalin ring.
From results of 13C NMR,FAB-MSand elemental analysis, the presence of "C=O, -CO-NH-, CH-OHand one quaternary carbon were indicated as the remaining functions of 2.
Since the chemical formula of 2 (C29H41NO5) has ten unsaturation number, the remaining unit should form a five membered ring. Furthermore, 2 was predicted to contain one more ring system. Thus, the presence of spiro structure was suggested in 2. The final problem is, therefore, to decide the positions of the above described groups in the molecule of 2. By the HMBCexperiment for 2, 1H-13C long range couplings were observed in CD3ODbetween C-13 methine proton (SH 2.92) and three quaternary carbons (C-3\ Sc 73.6; C-2', Sc 170.3; C-4', Sc 207.1). The remaining :CH-OH and -NH-must be inserted between C-2' and C-4' resulting in the formation of a five membered ring. The proposed structure was further confirmed by the HMBCand NOEexperiments for 2 in CDC13as shown in Fig. 4 . From the above mentioned results, the structure of 2 was determined as shown in Fig. 1 . XHand 13C NMRassignments for 2 are summarized in Table 3 . The structural elucidation of 1 was then carried out by comparing the spectral data with those of 2. The 13C NMRspectrum of 1 revealed the presence of twenty nine carbons in 1 as well as in 2. The 13C NMRspectrum of 1 closely resembled that of2 except for the chemical shifts ofC-13 and C-3'. The DEPT spectra of both compounds revealed the same multiplicities for all carbons. Theunsaturation numbersof 2 and 1 are calculated to be ten and nine, respectively, based on the molecular formulae. Taking into consideration of these facts, we predicted the spectral change was caused by the ring transformation from 1to2.
Although the commonpartial structure shown in Fig. 5 was determined by the 1H-1H COSY,^G^H COSYand HMBCspectra of 1, the chemical shift of C-13 (Sr 71.6) was significantlv different from that of 2 (Sc45.0). This low field shift indicates that the C-13 methine carbon bears a hydroxyl group. Furthermore, C-3' quaternary carbon at (5 73.6 observed in 2 moved to the low field at S 101.3 in 1, indicating the change of C-3' quaternary carbon from sp3 to sp2. From these information, the structure of 1 was determined as shown in Fig. 1 . Assignments of signals for 1 are summarized in Table 2 . The characteristic ultraviolet absorption of 1 supported the presence of tetramic acid moiety. The spiro compound2 was reasonably ascribed by ring closure of 1 with diluted HCl-MeOHas shown in Fig. 6 . 1 possesses an acyl tetramic acid moiety, although C-5' is occupied with hydroxy group. So far as we know, 1 is the first reported compound consisting of a hydroxylated tetramic acid moiety3~5).
XHNMRand 13C NMRspectra of 1 in CD3ODwere complicated due to the equilibrium structures caused by keto-enol tautomerism and labile hemiaminal moiety. Although the possible equilibrium structures are considered in 1, the proportion of enol form shown in Fig. 1 is high on the basis of NMR studies.
Reduction of 2 with NaBH4gave tetrahydro derivatives as epimeric mixtures (MW487). On the other hand, 1 remained to be unreduced, also suggesting the enol form resulted in a strong hydrogen bond between the 4'-hydroxy proton and the carbonyl group at C-l. 1 has a characteristic five memberedalkanol amine moiety and showed strong antagonistic activity on cells binding to fibronectin and/or laminin components of extracellular matrix. The clarification of stereochemistry is nowin progress. 
